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LQHYLWDEOH IRFXV RQ HFRQRPLHV LQ URDG FRQVWUXFWLRQ DQG PDLQWHQDQFH WKHUH LV VHDUFK IRU LQQRYDWLYH
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KDVFHUWDLQGUDZEDFNVSRURXVPHDQVSURQHWRFROOHFWSDUWLFOHVRIGXVWDQGRWKHULPSXULWLHVUHODWHGDOVRWR
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2UJDQL]DWLRQRIZRUNV
7KH SURMHFW ZDV SODQQHG WR EH VHUYHG E\ RQH DVSKDOW EDWFK SODQW ,WV FDSDFLW\ ZDV 0JK ZLWK
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7KH PLOOLQJ PDFKLQHV¶ FDSDFLW\ ZDV DQ LPSRUWDQW IDFWRU LQ SODQQLQJ WLPHFRQVWUDLQHG ZRUNV DV LW
FRQGLWLRQHG WKH VWDUW RI WKH SDYLQJ SURFHVV 7KHUHIRUH WUDQVSRUW RI WKH UHFODLPHGPDWHULDO DQG DVSKDOW
PL[WXUHZDVVXERUGLQDWHGWRWKHFRQWLQXLW\RIWKHPDLQSURFHVVHVRIPLOOLQJDQGSDYLQJ
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PLOOLQJPDFKLQHV7KHPLOOLQJPDFKLQHVDGYDQFHG WKHSDYHUVE\DERXW IRXUKRXUV VWDUWLQJDWSP
ZKLOHWKHSDYHUVEHJXQWKHLUZRUNDWPLGQLJKW)LJXUHSUHVHQWVFRQILJXUDWLRQRISDYHUVLQWKHEHJLQQLQJ
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7KHWLPHVSHQWDW WKHDVSKDOWSODQWVKRZQLQ)LJXUHFRPSULVHGWKHIXOO WUXFNV¶ZDLWLQJLQWKHOLQH
PDQHXYHUVRQWKHVFDOHVZHLJKWLQJXQORDGLQJDQGKDQGOLQJGRFXPHQWVWKDWFRQILUPHGWKHGHOLYHU\,Q












0HDQVHUYLFHWLPHV   
6WDQGDUGGHYLDWLRQRIVHUYLFHWLPHV   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7KH DQDO\]HG UHSDYLQJ SURMHFW PD\ EH PRGHOHG DV D ZDLWLQJ OLQH V\VWHP DFFRUGLQJ WR WKH TXHXLQJ
WKHRU\$ZDLWLQJOLQHRIDUULYLQJWUXFNVPD\IRUPDWWKHDVSKDOWSODQWE\WKHDVSKDOWSDYHUVDQGE\WKH
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ZKHUH7 LV WKHPHDQ WLPHEHWZHHQ FRQVHFXWLYH DUULYDOV DQG8 LV WKHPHDQ VHUYLFH WLPH%RWKȜ DQGȝ




























WKH V\VWHP DV D SURFHVV LV FRPSRVHG RI DUULYDOV WR WKH V\VWHP 7KH HQWUDQFH LQYROYHV TXHXLQJ
UHVLJQDWLRQIURPWKHVHUYLFHDXQLWOHDYLQJWKHZDLWLQJOLQHDQGRYHUIORZLQWKHFDVHWKDWWKHZDLWLQJOLQH

































,I WKH V\VWHP LV LQ RQHRI WKH WKUHH ILUVW VWDWHV WKDQ DQHZ DUULYDO FDQEH LPPHGLDWHO\ VHUYHG LQ WKH
IRXUWKFDVHWKHDUULYDOKDVWRZDLWLQOLQHXQWLORQHVHUYHULVIUHH
:DLWLQJOLQHV\VWHPPRGHO00IRUPLOOLQJ
7KUHH VHUYLFH FKDQQHOV ZHUH DVVXPHG LQ WKH V\VWHP ([SRQHQWLDO SUREDELOLW\ GLVWULEXWLRQ ZDV
FRQVLGHUHG WREHDQDSSURSULDWHGLVWULEXWLRQRI VHUYLFH WLPH LQ WKLVFDVH7KHV\VWHP LVRUGHUHG VHUYLFH
FKDQQHOVDUHQXPEHUHGDQGFRQVHFXWLYHDUULYDOVDUHWDNHQRYHUE\WKHILUVWIUHHVHUYLFHFKDQQHO$VZDV
GHWHUPLQHG LQ WKH RQVLWH PHDVXUHPHQWV WKH PHDQ VHUYLFH WLPH LV 7 PLQXWHV 'XULQJ WZR GD\V RI










7ZR VHUYLFH FKDQQHOV ZHUH DVVXPHG LQ WKLV V\VWHP 3UREDELOLW\ GLVWULEXWLRQ RI VHUYLFH WLPH LQ HDFK
FKDQQHO ZDV DVVXPHG WR EH H[SRQHQWLDO 7KH V\VWHP LV RUGHUHG VHUYLFH FKDQQHOV DUH QXPEHUHG DQG
FRQVHFXWLYH DUULYDOV DUH WDNHQ RYHU E\ WKH ILUVW IUHH VHUYLFH FKDQQHO $VZDV GHWHUPLQHG LQ WKH RQVLWH
PHDVXUHPHQWV WKHPHDQ VHUYLFH WLPHZDV7 PLQXWHV'XULQJ WZRGD\VRIZRUNV  DUULYDOV KDYH







































7KH RQVLWH PHDVXUHPHQWV DQG WKH DQDO\VHV PD\ SURYLGH LQSXW IRU WKH FRQWUDFWRU¶V SODQQLQJ RWKHU
VLPLODUSURMHFWV¶ORJLVWLFSURFHVVHVDWOHDVWLQWHUPVRIGLVWULEXWLRQRIWLPHRISDUWLFXODUSURFHVVHV
 1DWXUDOO\ WKHVH GLVWULEXWLRQV DUH VSHFLILF WR SDUWLFXODU FLUFXPVWDQFHV (VSHFLDOO\ SURFHVVHV UHODWHG







856   Zbigniew Tokarski et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  847 – 856 
$FNQRZOHGJHPHQWV





%LUXN 6 -DZRUVNL -DZRUVNL 	 7RNDUVNL =  3RGVWDZ\ RUJDQL]DFML UREyW GURJRZ\FK )XQGDPHQWDOV RI URDG ZRUNV
RUJDQL]DWLRQLQ3ROLVK:DUV]DZD3:1
-DZRUVNL . 7RNDUVNL = %LUXN 6 	 1RZLFNL .  0RGHORZDQLH VWUXNWXU\ WHFKQLF]QRRUJDQL]DF\MQHM SU]HGVLĊZ]LĊü




/LEHUDFNL%	0XQGXU / 8ZDUXQNRZDQLD UR]ZRMX V\VWHPX WUDQVSRUWRZHJR 3ROVNL &RQGLWLRQV RI WKH GHYHORSPHQW RI
3ROLVKWUDQVSRUWLQ3ROLVK:DUV]DZD5DGRP,QVW\WXW7HFKQRORJLL(NVSORDWDFML3DĔVWZRZHJR,QVW\WXWX%DGDZF]HJR
3LODW-	5DG]LV]HZVNL31DZLHU]FKQLHDVIDOWRZH$VSKDOWSDYLQJLQ3ROLVK:DUV]DZD3:1
7RNDUVNL=5HF\NOLQJZEXGRZQLFWZLHGURJRZ\P5HF\FOLQJLQURDGFRQVWUXFWLRQLQ3ROLVK%\GJRV]F]7RUXQ5$'$5
7RNDUVNL=%DQDFK-1RZLFNL.	3HV]\ĔVNL.7KHDQDO\VLVRIPRGHUQWHFKQRORJLHVLQURDGEXLOGLQJLPSOHPHQWHGLQ
+RODQG/(21$5'2'$9,1&,3URJUDPPH*UDQW5HSRUW%UX[HOOHV
6RERWND$/RJLVW\NDSU]HGVLHELRUVWZLSU]HGVLHZ]LHFEXGRZODQ\FK/RJLVWLFVRIFRQVWUXFWLRQHQWHUSULVHVDQGFRQVWUXFWLRQ
SURMHFWVLQ3ROLVK.UDNRZ$*+
:ROV]F]DQ-=DVWRVRZDQLDWHRULLPDVRZHMREVáXJLZWUDQVSRUFLHVDPRFKRGRZ\P$SSOLFDWLRQVRITXHXLQJWKHRU\WRURDG
WUDQVSRUWLQ3ROLVK:DUV]DZD:\GDZQLFWZD.RPXQLNDFMLL/DF]QRVFL
(1%LWXPLQRXVPL[WXUHV0DWHULDOVSHFLILFDWLRQV3DUW3RURXVDVSKDOW
(1%LWXPLQRXVPL[WXUHV0DWHULDOVSHFLILFDWLRQV3DUW5HFODLPHGDVSKDOW
(1%LWXPLQRXVPL[WXUHV0DWHULDOVSHFLILFDWLRQV3DUW)DFWRU\3URGXFWLRQ&RQWURO

